Insertion-duplication mutagenesis of Salmonella enterica and related species using a novel thermosensitive vector.
We constructed a novel temperature-sensitive vector as a tool for gene disruption by insertion-duplication mutagenesis (IDM) in Salmonella enterica and related species. A phoN insertion mutant was proven highly stable during growth in LB medium and during infection of macrophage cells in the absence of selection pressure. By progressive shortening of a phoN fragment, the minimal length for effective insertional mutagenesis driven by homologous recombination was determined to be 50 bp, allowing to disrupt even short genes that could not yet be subjected to site-specific IDM. We also showed that plasmid excision from the chromosome restores the wild-type genotype with a reliability of 98%. Intracellular recovery of the excised vector provides the option to switch between two genotypes and thus to rapidly attribute the observed mutant phenotype to the targeted gene. In addition, a fragment library was used to measure the integration rate at various chromosomal sites that varies greatly by at least 2.5 magnitudes, independently from the length of the cloned fragment.